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(54) mtt^KseevaEfi- 



(ct) im>i 

fl£ffi&b Fn^S^/ltf^fMLffiO . 0 2~3 Ot/P 
%. ( II ) ^C^$ttSliiliSiK^-^#fi3 5~4 
9. 9 9^%. t5itf (III)#C^$nSB§ft6^^ 
;U^yK*fi3 5-4 9 . 9 9W%frl>ti: 0 » 

( I ) -O-Ri -CO- (5S«f . Ri «2ffi 

do -o-R 2 -o- (^«f. Rz it2m(ommm 
(11D-0C-R3 -co- (as*. R3 im&&&i 



(2) 

1 

[ff£«i i %ivm*Dmm. na ( i ) isxmz 

ftSflgflfc&b Hn^s/^A^Kyft^filLO . 0 2— 3 0*: 

Tlfi (ID ^Si$ft&IEIJ^v*-;WiMa3 5 
~49. 9 9t;p%. ts.kirrE (in)5Cea$nsiit 

JKSl^^^yStmfiB 5~4 9.99 */lWi>& 
0. IBc^^fi^lTJ-SO^JilflftK^Ux 

litl ] ( I ) -O-Ri -CO- (5S*K Ri (420 10 

^OSBUSabkfSia) 

do -o-R 2 -o- (^ Rz &2m<7)ffiffit$m 
(11D-0C-R3 -co- R3 im&mst 
im$m2i mi (id mzmz-Rt (c 

H2 ) > - ( nli2~l 0OS&) £fc«2fi5<Ofl§Sf5$ 

mtmmt-h*). mSdiD^ttJtts-Rs 
(CH2 ) . - (mao~i oamgL) x~h&zt*m 

[ii*JS3 ] mib ( 1 ) xmmsit vu*isti)vx 

[ft2] 

-O-CH-COO- 

I (I¥) 
C» H ll+ i 

(Z.ZX\ a(40£fcJ21~2 0<7)S8:£fliyf. ) 
[ff*JS4] <I)*^ffiOTWL (ID^#fi 
#1, 4-^y^-;K (IIDAttJPIfcP. 30 

SIM l=SfV^L3 tES^mgtt&SSHettffifi. 
[HM5] ra^yxxfWM^y/l^** 

#>WBS(& 100 ^/WCM U 0 . 0 4~ 6 0 */K7)flgK 

yxxfwwB-c**£ t zimk-rzmmi 
4izm&mm&mmi.tf$m. 40 

[0001] 
[0002] 

mmzimMzmmztiMz. mtmomm 50 



#^9-249477 

2 

ztixmrz. mz. ^^50-99, 858. mm 

60-3, 040.^^60-37, 0 7 4CR$f3 

[0003] LfrL%#t>. mr#$m®mz£ 
zmkmz®fr?ijztf±ti i ^x\.^. zzx\ xf- 
isy -Mttsmm&ft (^¥2-23. 51 6) 

¥2-23, 515) Sr^OT-tSClfC^^i^ 
[00 04] £it. #irP7-3 15, 9 7 6-Cf±MS 

RJSfcff&fc&Wtff&i^ »Wi*HBf6#yxx 

m*>?*£;i%». H£ttfBHPF7-3 15, 9 7 60 
ftTtt. BuMWlWlS 3r. 4 3TJfcfiVVfc*>. S 

[0005] 

tf±*x-m®Lmmizmizj: &m%m<r>tmm 

W&t&Z-t\iZ$)h. 
[0006] 

ims&zf&m-ht&mm ±ans«. straw 

«BS. TS ( I ) !ST-S2iiSJ|glB^b WW 
jK>WMi0 . 0 2~3 0^%. TE ( II ) 
iliMfiil^-^fflS 5~4 9 . 9 9t*%. fcJ: 
l/TE (HI)i^sn*liBBRy*A^fy|»tat3 5 
-49.9 9«I^*6»4BBSifelf yxx-5 l yMffliS' 

[0007] 



(3) 

3 

lit3] ( I ) -O-Ri -CO- (5S«K Ri {42fiS 

(II) -O-Rt -O- (5*tt>. Ri i±2fiffOjmil&i^ 

(III) -OC-R 3 -CO- R 3 (iS8&£;i 
[00 08] OT. *H«5!5r 5 6 \zmm£3LWt& . * 

xxr/Hi. -LIB ( 1 ) ~ (in)#C«*>3<i*iS** 10 
U 1 TJJSLb 3 O^ISTPC* 

s;^*>^4»**«^Uxx^^cllB«h F 

n^#/l^y6g£±fcS£-f4 £ i: fc «fc 0 . 

4. 

[0009] *JHHl£ttft*JJ& ( I ) s^m&Kt F 
#yB£fc UTtt. 4HF*fc 1 M^jMBSIfc^^slfyiBI 

£<. St. HO-Ri -COOH"C^t>$it4<)CD (5$ 
+Ri tt2W?)llSffl^flS*3ltg) . &£VZ<om.T 

3 fcfcli. MB < IV) 5WcM3«3t. 30 
[00 10] 
Hfc4] 

HO-CH-COOH 
I 

C, Hi l4 .i 

[00 11] (5t+. aii0£fcl±l~2 0. Jff2L< 
te0£fc{il~5tf)g&TS>S) "CSSftSlfflfiKb F 

UfcffiLK attWfcli. &BL /'Ja-zH, 2- 
bFn<*s/-n-BR. 2-tHn*^rD>«. 2 40 

-3-***B». 2-bFu4fWV;&TaylL 2b 
T't,J:<. »«fcl/aiH*. *fcli*SST<b 
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4 

[0012] JtJE (ID stoBBRR^* 

Sft&v** 4 . 3t, HO-R2 -OH, (5$4». «2 
MgffiSUttbicSS. *4L.<t4» - (CHi ) 
n fcfc'U n{±2~10c9S!gu #£L<ti:2~6 

0. mL<ii4-ecr>2mcommmt^mm) x-m 

[0013] ZVMWmt LXli. a- 
/k 1, 3-7w*>i?*-tw 1, A-f^M- 
;k 1, 5— *w*>'5>3i--/k 1. 
— ;k 1. 4-z/?a^*y-yiS*-ti>. 1, 4-5/9 

[ 0 0 1 4 1 m (iu)j£comffitiiis#ji'#>mmiz 
iam*&mm&*A'#>mkLxtt;* a. hooc- 

R 3 -COOH. R 3 {il«fe^^(i2ffi^ 

laaaiKflyicaiat^siu *f*l<i4» - <ch» > 

■ fc*5Unli0~10tf)^&. »*L<{iO~6^ 

mi) x-mti&hnz^o. z<r>mmtLx\t. ^ 

?)V?)V®.. T^'by^. -bA^y 

^gO|6l±3&12to^>tt. fcfcffi LV*. 
[0015] *»W^lilfiill^*-rt'kEI6ai**!Ky 
Stikft^HillfiKb VttistrtWs&tirte&mft 

tf.^lzte.&UfftemiiiW&ZZbfrL,. 1-5 0 
»*L<tt5~3 0*;Wi«ltfflt^iiS. 

[0016] vmfcwnzti&timt. Fn^^/k 

Fa^f^^yeoati. EI6K^*A*>«*fcli 
*^BHIftl0 0*^fc>JU 0. 04-6 0^;^^ 
£U>. 0. 04^OTT14^M!i**^^-r»S 

><9JNnrige^UxX7"n^MI<%>}. ^-rrsfcWfft 
tt. itWWms. »tt<iil~30 ; E 



5 

>k J9*F4L<li3~10t/l/C&*. bHD=Jfy* 

/^-Kygscoawaj ■ umt. wm&^imxhtiif 
&m%.ztvf. mz.&. ( i ) t>t>fri#>imzmm 

urn. (2) ma&mfm^mtttmmzm 

[ooi7] ^m^mm^j^x7-)um.^t. 

[0018] zwrnmimmi.. ffiffl-rsty 

C*fl/C0. 0 0 1-3Mft%. 10ff*t<{±0. 0 

0 5~i. snrnxx-hz. m&mmmii. mm& 

ik^wzmmnmmmt vu^tfrxy&bm® 
t»rs*\ twimmmt va^^t^ympm 
mtzfmmmixwm-&<r)tf. mzmtw tfz 

[0019] BijiSSl^'JxxT/KOiSSJiji^iKUx 
AT)V$^thtkftX'$>Mmiz®S£2tv&\W. & 
Jg#l 5 0~2 6 0*C. »*L<{il8 0~2 3 0r<7) 

«4 - 1 5 ms^^mxm^m^ \ \ t^mm^ms 

m>MEm\£l OmmHgJJlT. J:0ff4L<li2mm 
[0020] *^£7)5jfjxx-r;^|g<Offl^Jt«. 

(id ^<r>mm : J^-)v^t {mmnmmi?* 

fcL #*3 5~4 9. 9 9^%<OTL »*L<(±4 
0-49. 75^%. J:0*ftU<(i4 5~4 9. 5 
*/U%<9®Bm&7>#cfcV\ Sfefc, ( I ) ^fllHfiK 
hHo^^;l/^yi!mfi[(iO. 0 2~3 0^%tf)& 
WX&XWffXW flgBfigit Ho^^;^yS* { 3 0 
^P%i&SxSfc«Wlftt*CF-h»--CAO. JHPflrft 
Wfift^tlZW ttlO. 0 2^)U%O.TtibWmi^ 

^Vifmhtl^. JJE^ffltUa UWiiO . 5~2 
0*^%. iOff^L<J±l~10^%^)®H-Cfc 

[0021] *minmmxvx.x ; r)V}m& 

fl^W#7*(il7j~3 0jK fiF*L<li37j~3 
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6 

xthztifix'%z>. wym&mt lxm. mm 
vy&Mizcm^mMmx-t}*). 4Wt^«T 

h. 3lfgOtKo=Sf^;^ifyBg{±. Uy^m^Uffl 
10 ±qgf HTh 0 . 4SlgOh Kn* SstjfrXy&b LTJi 

u*yYVinVi£yWthVft>lx. iWfcnzmw* 
ymt LX f±. tn^ y y ML *^yV~7 x.jyrYv 

*)vxymm%ii. is7v^y?yT-b7#>i#ym* 
[0022] n^nzmmrnxv^T/wmii)^. 

1 0 0 *;Wc*f U 0 . 0 0 1 t;Hai 5 * Ada 
TMf*L<l±0. 0 1*/W;Lt2. 5*;H3TF. ±0 
#£L<l±0. l^/watl. 0*/WaTCfc6. 

1 0 0 2 3 ] t fc. liilWK^'JxXT^!§ai. ^£ 

•T5 Z bifiX% h . irirZXV xxx^itmSrffcKflEm 

rtffimt txim-f&tmSte. m#mmwmmt 
mm«<?>mm*m^xm**mimmi> tmz& 

[0024] : xmixm^timmm 

igicikK LxmrnrnKmrnrnt^ wx\ mm-m 
tammm.x/mim^m. ixm^mmm^u 
40 mLxmti<7)*wtL\\ mmi^n.-thtxv 

mmi^m-^t. mizmtamtsmimRizmtm^ 

*c7)iailiSSi^UxX7 i ;K0^!iiiSi|-&tt. 1 0 0%~1 
%. ff*L<{±9 0%~10%. 2t>lzmL<li. 8 

o%~2o%o^H-cft-&. (v^fcsa%) 
[0025] *miximzixmmm<7iwmimizm 

50 ^ix^rv^ mJf^'JJSftt'^Ux^. 



(5) 

7 

<y^ rfA. xf-i^y • Bf&t'^HE8£ft. *yxf- 
!|?y.xf-jkX*7?yi'-K xf-i^y --Kft 

v-jt??y;l'K#B&flc. 3-MKn^y-3- 
7/^/kTnt;*ySL #y-2->vf Ko**S/-2 

n^y^S^^fli^Ms&^SIfix^ l St t < U 
2SfcU:£8WS.ri:a { T££. BffilftKtfy 10 

S#y 3J-1/7 * y»Wff4 U*. &hM&£tt£MIRtt 

m^Lfc J: a tacy * w < ymtr-mzt* 
•vfa&i&v&ttffit lw ttz. mibfflwtimz-g 

[0026] #|B}£««&1I : 
MWiJ: 9*F4 U*. Wit*, ^rigtto? -r 7-. »t= 

tt<07 < wmttiMi 30 

SUffiAlTtS . *Wi0>7 4 7-k&lg<93i^tt £H 
*Wrl«g. «i.ttRW>l/2JErF3Wi3T2b*. 

[ 0 0 2 7 ] oz. &M&£wmmto -&m tm 

±wmmi^^@m£mfflnLxi>m>%\\ hi 

xxrfrt:m?)ftmL<immmt>-itxi>mb% 40 

izwi&mmmizmtw tt:. mmmzmm 
jbh*jbv** t § wzzmm&mvmwmiizcQX' 

#4U\ 

[0028] *mmmmmmizmg.2tiz> 

sure a*. imm^hizMzii. wgmtmwi 
omwx'bh. mft®m&zmt?>&t:tt>izii. mm 50 
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fEm>m%lZftlX. »S4hWMtC4~3 0%. » 
4b<Ji6~20%. §£>(c:#4l,<(i. 8~15%<9 

mx-hz. xm&wm&mzmzzm^tf. 
mznz wstt*®miz®Mx\tm ixmuzm 

[0029] 

[URN] J3tT\ ^^WtWfciOftfWSWKWr 
CR£S*i*fcO"tti$rv». &i>. JSTF**Hct«tS» 

( 1) (Mn) ;GPCftfcJ:->T»£L 
fc. 1fyT/M&:?no*/kAti$JSIU JKV-ttlgGP 
C HLC-8020£JfllvoKyj*f-^y$g(;:J:9 

(2) #ye-fflf£; iH-NMRacJ:0«#^ 

( 3 ) ftfflttft ; DSCS (JM3K1 6r/m i n? 

[0030] CMlDiHW. »WA*.ttlUS 

auoK j»«Binn*«ifc«i3 0 y v mi^or 

JSSHtCv 3^Rfcl3. 7kg. 1. A-Zfi?yi? 

11. 6 y >y iMC^-e-^A^ft^^ 

tftlfi*%^)S$-fr^9 0%DLaK*^?SO. 6 7 

l. ^s^x#ffl^Ti8ox:(c^ai^ ^oiarc3 

0^fSKfiS$*t&i: , 2 2 0ric^aU 1 5#RIE 
S-^. ^l§^V^TSJKS:2 3 0X:i:L. 0. 5mmH 
gc7)«ET£*5 2 B$Hffi-^^ff #6*ifc#y 
XXf^(Al)OMnli 6 5, 90 0t&-5t. 4 
-tH^lil 08-CTft^3t. »H-NMRfci 

S^yv-fflSJi. as#fi3. 2^%. 

fl[4 8 . 2 1 . 4-7*^ > ^-;U*fi4 8 . 

[0031] tm:mmm. mmx®. 
a. auoH-. iwwaaop«iifc«i3 o o m 1 

«Bfc» 3^Kftll8. lg. 1, 
-)V* 9 9. lg, Bft^V-'JrAfc fc^>*> C#> 1 fi 
4%^j)f$-^9 0%DL?UfeK^«t6. 3g.SSK 
mtLXX->*-9iV9SG95*Q . 2gffcj2X^*. 
^rt^^ffiTF. S^^x^^AL. 18 CCfcT 
3 0#iaRJ&3-£fc£fc. 2 2 0X:t#jaU. 3 0i)-R 
«3*t. ?l#^^riSSi&2 2 0 , Ci:L. 0. 5mm 
Hg<9«ET(;:*>ivt4ii|fSS££fT-?fc. ^MiteK 



(6) 
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'JXX7VMA2 ) «Mnli t 66, 8 0 0t*-?t. 
£fc!b^08X;r$>ofc. 'H-NMRt 

#fi[4 8. Ot;t-%. 1, 4-~??> : J*-)V%.&4 
8. 

[0 0 3 2] C0H3]^2TffifflL^i:^tRJS§S 
3A?1^112. 2g. T>-'t>K5r7. 3g. 
1 . 4 -7* 10 3. 1 g . KftW"?- 

0%DL?L&* 
*§iK6. 3g^ft2X^f. ^ISrt^Hs^^T. 10 
*£^AU 18 0"CfC3 0^SJE$*t*fc. 2 
2 0iCfc#i&U 3 0#!>3S§-li*:. 3l£^ivcffig£ 
2 2 0°Ci:U 0. 5mmHg<3$EET(::iJVvC4B5fg 
S££fT-?£. HWutaKUXXT 1 *' (A3) OMn 
(±. 7 2, 3 0 0T£-?fc. ^H^IilOSiCTft-o 
fc. S&K. iH-NMRtiS^yv-ffl^ti. ILK 

£>1MM&2. 7*/|/%, 1. A-79VVis-)VmL 
4 8. 2^%-C^oTt. 

[00 33] M2-C€6fflU/i^)fc|3|tSJS^3§ 20 

fc. rj/y?i?£l 0 6. 3g. TWV&k\4- 6 
g. l. 4-r^y^'3i--;^9 9. lg.iHfc^v 

s-ft s>*» t#> i ma%mm 9 0 %d lilk 
*^«6. 3 « ^srt^j&ajTF. mm 

tfXtmXL. 18 0r£T3 04Ha£J5$-£fc&i:. 

2 2o*ctc#iat. 3 oftK&ztt. mm^i&m. 

£22 0t;i:U 0. 5mmHg<D«ETfc*5VvC4l$ 
a&fcfcaKUXXT^ (A4) tf)Mn 
(i. 7 2, 8 0 0Ti&o*:. 1 0 OXTCfc-? 

!H-NMRfc:J:S!KU-7-fflfi£J±. ILK 30 
#fi[3. 3*/P%. 3A?i#fi4 3. 4*/W%. 75? 
tyK#fi4. 8*^%. l, 4-7*>'5**-A'JMi 

4 8. 6^%-Cfc-oJt. 

[00 34] CMS^l-CffiffltfeOt^t^JS^S 
fc. n^K^l 1. 6kg. T : JVyMt:2. 6k 

g. i , 4 -?9 y : J*-)V* 12. o y -/ 

^fc-fc t>ir t#> 1 Sfi%i§»§-££ 9 0 %D 

LijgTicjg&o. 6 7kg=&ffi^^'. %$sftmizm 

#»U ^cOfflJg-t'3 0#TOS$-£££>fc. 2 2 01C 40 
fc#?SU 1 5#SJ5$-t**:„ 3l£ggtvCi&K£2 3 0 
"CfcU 0. 5mmHgC0METtc:tJV^T2^fi^ 
fi^fc. #t<lfc^'JXXx^ (A5) OMnlt 6 
8, 2 0 0-Cfc-^^. £fcIl£W;9 5r-C*-5fc. 
fc, iH-NMRfciStfU^-M^ ?LKlii&2. 
8^%. 3A^iffi4 0 . 8^%. T^'tyS* 
&7. 5t;P%. 1. 4-7?> t J*-tm&48. 9 

[00 35] C0H6]0l2-CffifflL^i:Ptra5^SI 
(C. 3^KS-1 18. lg„ 1, A-ffystt—Ar 50 
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1 0 

5:9 9. lg. D L l> y^fl&O . 4g. Kft^V-^ 
A5rft 4>*- 1«) 1 9 0 %D LaM*Jg 

»6. 3g£tt&Uf. «SrtSft«fflfT* ffiB^ 
£*AU 18 0t:tT3 0^Si5$*t$>i:. 2 2 
OT^i&U 3 0#£OE$*fc. ?l&^VTiaS5-2 
2 0t:i:U 0. 5mmH gOjSJETtt>V^T4^|gfi 
-S-Srffofc. #£>*Ut*yxx-r/P (A6) OMn{±. 
7 3, 4 0 0T-fcoJt. ttim&lil 1 OWh-otz. 
[00 36] Cm}«2Tf»BUfc*>fcHfcRJE8S 

fc. =m?K£ii8. lg^i, 

£103. lg. RftWPV^Afcft^J&'tfeiaJI 

%^J»$-fr!t9 0%DLaiNc^?g6. 3g. e-#7 

o^hy5. 7g^tt3^7t'. §Hrt^5-«rF. 

S*#X*«A.U 1 8 OXXT 3 O^iaR^-fr^* 
i:. 2 2 0TX:#P&U 3 0#R£$-t^„ §IS»vc 
j&Jg£2 2 0rfcU 0. 5mmHgeoMET£fcVv<: 
4i^fi^Srtfofe. ^ftfctfUx*^ (A7) O 
Mali 6 9. 7 0 0TJ5->fc. ifclMBi 1 0 7TTC 

3 4>*c. »H-NMRfcj:*!ifyvHiiaii» 

WMMifc3. 3^%, 3'N?gftJ|Ltt4 5. 7^%. 
1. 4-79>&*—/W&47 . 6=ttU%. 6-bH 
n^-^rnyg|*fi[2. 7^%-Cfco^. 
[00 37] M2"?miLt:CDbmt%m2s 
fc, 118. 1 g. xf-l^y^U 3-^5-6 

8. 3g. &nk?)\s~?-*7J*Zht>frtit>iwm%®M 

S-l*^9 0%DL|L8g*Jg?K6. 3g&tta^'. 
rt^feS-JIffT. 1 8 OrtCT 3 0 

#f3£JS3-££$)fc. 2 2 0rt#aL. 3 0^^5§ 
■l*^:. ?|#i?V^iaKSr2 2 0X:i:L. 0. 5mmHg 
OSETtctiV^4l$Sfi^i&fi : o^. #<>^^Ux 
Xf;KA8) OMntJ. 4 2. 3 0 0-C*o/i. 
M^{±10 3«C-Cfc-?^. $/i>{C. 1 H — NMR{C«fc2) 
^UV-fflBg«. ?UI#fi[3. 
4 8. 0t;k%. xf-uy^y3-;i/#ffi4 8. 9^;P 

[00 38] CB§l»K4fJxXx;U^^jgftiSS] 
ttsWfi : CTl~M8-C#^»*Ut8ac7)||g||»^-Kyxx 
T7K WOStLTjKUxf-l^y (d = 0. 9 18. MF 
R=2 2) S:ffl^)t„ 

: E^T'PXSCT^ /PA-ft; ( 2 c mX 2 c m 
X300junu ^1 3 Omg) 

*^ : fe*:^**06 5%. -^mttzw&h*) 

: Bf0r»B-C3 0r-^ 

■*y7\t y?m : ±««M-^^«t7 tu&zm 

it. 
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1 1 

(%) =Wa /Wo XI 00 
Wo :S^I?ffifi 

Wa r^ai^afi 

[00 3 9] $S££0l£*U:. Hia»MHfca*fitJ: 

$&J^o£ 9 5 ~4 0%t@KV^»ttS-^ 

wtk. #jp*ywT*&ofcAifc&*;-c;5o 

[0040] CWI93 

( i ) wmzmm. 

T^mwrnm?) h y ?aox^uy$§?g (jgjgs w/ 

w%) 2kgS:©g2~4mm«7)^Seikgfc:iSSSS 

5«3-f^^t (03) tfflviaaioox:. as 

1 2 0m3 /BWSTrJ-x-f y^U 0% (*f 

Sd^Hjfc: PE/Al = 5/5. 8/2 
(MM) PE/A5 = 5/5. 8/2 
PE=10 (tiMM) 

ak ASttjjasafist^fetiftjaB^yx^^ 

PE : jtf'Jxf-l^y (d = 0. 918. MFR=22) 

(iD mwfflom&mmm (*b^> 



1 2 



* (i) TS^Lfc$3Il!B£l£l0 0mgN/10 0g& 

mmusut P E/A 1 = 8/ 2 &tfP E/A 5 = 8/ 
2-C&6. 

[0041] *§££02^U:. H2*»6W&**&« 
fc. *llffl^S)Sm^a53tS«. 10 0 HT*«;5 0 

u tt6ftfcjHR*«»u t£t&fc]££#fc. *#ft£ 

£*&*ft<96 5%fc8StLfcIl*7±*£{ftlWdi?: 
#2 OS ( 4 0~5 0 m g ) /5 0 gSfchOS0^T« 
U 3 0Trt1fflJr(=l;&Ji»aLfcSL &|g£±i:#f£ 

-r. 

fiftMP (%) = (Wo -Wb ) /Wo X 1 0 0 
Wo :ffl^H?Sft 
Wb : 
20 [0042] 





-*^«©sa«^! (%) 


PE=1 0 


0. 3 


PE/Al=8/2 


0. 8 


5/5 


1. 5 


PE/A5=8/2 


0. 9 


5/5 


5. 3 



[0043] Wrtimhtrti o fc. *¥ffiK-nt>tifi: 
[0044] 



[Hi i *%BBtffiffl-rsigasKjKyxx^co»jgtt 



[02 ] *WMWHB0B0WkMR&*9-yi*& 



(8) ^13^9-249477 




ft l t 14 

[02] 

toi , 



K 

»6ff 




0 IF B» TS l«t lit 



ftt&Bft (B) 



/ 

Request Form for Translation 

U.S. Serial No. ^2£^t!t 



RECEiVLD 
JUL -l 21'- 



Translation Branch 
The world of foreign prior art to von. 



Requester's Name 
Phone No. : 

Fax No. : l ' 

Office Location: ^Eol —> C 

Art Unit/Org. : /hfb 

Group Director: )oL(- 

Is this for Board of Patent Appeals? 

Date of Request: ^7///^^ 

Date Needed By: &// /A 7 



PTO 2002-3598 

S.T.I.C. Translations Branch 



(Please do not write .ASAP -indicate a specific date) 

SPE Signature Required for RUSH: 



Document Identification (Select One): 

"(Note: Please attach a complete, legible copy of the document to be translated 

..1/ 




Phone: 
Fax: 

Location: 



308-0881 
308-0989 
Crystal Plaza 3/4 
Room 2C01 



this form); 



o 

LU 

-5: 
uu. 
o 



Patent 



No. of gages 
Article uL 



Document No. °j ^fjf? ^ 

Language ^ A(?/j /trt^ 

Country Code r Zr^P 
Publication Date ^/^^ /3 7 

(filled by STIC) 



i 



Or— 

— :c 



3. 



Others c- 



Author 

Language 

Country 



Type of Document 

Country 

Language 

Document Delivery (Select Preference): 

Delivery to Exmr. Office/Mailbox Date: /- /6" L $ '" (STIC Only) 



Call for Pick-up 



Date: 



* (STIC Only) 



To assist us in providing the 
most cost effective service, 
please answer these questions: 



Will you accept an English 
Language Equivalent? 
(l Yes^o) 

Will you accept an English 
abstract? 
(Yes* 



Would you like a consultation 
with a translator to review the 
document prior to having a 
complete writte n tran slation? 
(Ye^o)) 

Check here if Machine 
Translation is not acceptable: 

(It is the default for Japanese Patents, '93 and 
onwards with avg. 5 day turnaround after 
receipt) 



STIC USE ONLY 



Copy/Search 
Processor: 
Date assigned: 
Date filled: 
Equivalent found: 

Doc. No.: 
Country: 

Remarks: 



PL 



Translation 
Date logged in: 

PTO estimated words: 

Number of pages: 

In-House Translation Available: 



1.1. PL. 



In-House: 
Translator: 
Assigned: 
Returned: 



Contractor: 
Name: 
Priority: 
Sent: 

Returned: 



33" 



JP9-249477-A 



THOMSON 

4 

DERWENT 



DERWENT TERMS AND CONDITIONS 

Derwent shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any Derwent translation and will not be liable for any 
direct, indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer. 

Dervttent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK" (English) 

"WWW.DERWENT.CO.jp" (Jafc anftse) 



02/07/15 



32/32 



(C) DERWENT 



DERWENT 



MACHINE-ASSISTED TRANSLATION (MAT): 



(19). [fcfifSl 
B^BWWt (J P) 

(12) itemnwi] 

temmfftem (a) 



(11) i&rm^] 

tl?9-2 4 9 4 7 7 

(43) [ter$ 0 ] 

«9¥ (1997) 9^22 
0 

(54) [ftmo&m 

(51) mmmwammsm 

C05G 3/00 103 
C05C 9/00 
C09D1 67/02 PLD 

[F I] 

C05G 3/00 103 2115- 
4H 

C05C 9/00 A 
2115-4H 

C09D 167/02 PLD 

[«»#] . 

[mm^rn 5 
immm ol 

(21) [ttiS##l 

#ll¥8-5 7 5 4 2 



(19)[ISSUINGC0UNTRY] 

Japanese Patent Office (JP) 



Laid-open (Kokai) patent application number 
(A) 

(11)[UNEXAMINEDPATENTN UMBER] 

Unexamined-Japanese-Patent 9-249477 

(43)[DATEOFFIRSTPUBLICATION] 

September 22nd, Heisei 9 (1997) 



(54)[TITLE] 

Disintegratable_film-coated_granular_fertilizer 



(51)[IPC] 

C05G 3/00 103 
C05C 9/00C09D1 67/02 



PLD 



[Fl] 

C05G 3/00 
C05C 9/00 
C09D 167/02 



103 2115-4H 

A2115-4H 
PLD 



[EXAMINATION REQUEST] UN REQUESTED 
[NUMBEROFCLAIMS] Five 
[Application form] OL 
[NUMBEROFPAGES] Eight 

<21)[APPLICATIONNUMBER] 

Japanese-Patent-Application-No. 8-57542 



02/07/15 



1/32 



(C) DERWENT 



JP9-249477-A THOMSON 

DERWENT 

(22) [ mm H 1 (22)[DATEOFFILING] 

W 8¥ (1996) 3^14 March 14th, Heisei 8 (1996) 

a 

(71) immX\ (71)[PATENTEE/ ASSIGN EE] 



m%mm [idcode] 

000246402 000246402 

W*ftffflE^£^f§ttfUffl8flW Organic-fertilizer biological-activity use 

technical research association 

limxnmpjf] [ADDRESS] 
ISiftEffi^^lTI 2 6# 

(72) (72)[INVENTOR] 



» HisatoSaito 

[ftErXfiJg^f] [ADDRESS] 

i o o omm =my&fo^ 

(72) \m\m\ (72)[INVENTOR] 



[fic^l fiK$ f:^- Keiko Miyazaki 

[ftErXfci^f] [ADDRESS] 

i o o o#« E.m^m^ 

(72) l%m%] (72)[INVENTOR] 



[ft^] pa i^Z. Yasuyuki Harada 

mmxnmm] [address] 



02/07/15 



2/32 



(C) DERWENT 



JP9-249477-A 



THfOIVlSOlM 

mur i um. ™ 

DERWENT 



(72) mW%] (72)[INVENTOR] 



PJl^ SAW Hiroaki Yamaoka 

[ftMXfig^f] [ADDRESS] 

lOOOti Hlf^t^ 

(74) [ftffiA] (74)[PATENTAGENT] 



[#a±] [PATENTATTORNEY] 



(57) [H&j] 



Koji Hasegawa 
(57)[SUMMARY] 



I] 

0.02-30 
/V^S 3 5-4 9.9 9 ^/^%, 
^#/i/#>W{£3 5-49. 
TO^S^ 1^-3 0 75 (Dm 



[SUBJECT] 

A film disintegrates under the ground and there 
are no worries about the environmental 
pollution by the film substantially. And the 
elution control is favorable. A 
disintegratable_film-coated_granular_fertilizer 
is provided. 

[SOLUTION] 

Disintegratable_film-coated_granular_fertilizer, 
wherein the surface of a granular fertilizer is 
coated with the disintegratable_film which ues 
an active ingredient the aliphatic polyester resin 
of a average molecular weight 10,000-300,000 
which consists of 0.02-30 mol% of the 
aliphatic hydroxycarboxylic-acid units 
expressed with (I) formula, 35-49.99 mol% of 
the aliphatic diol units expressed with (II) 
formula, 35-49.99 mol% of the aliphatic 
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dicarboxylic-acid units expressed with (III) 
formula. 



[COMPOUND 1] 

(I) -0-R1-C0- (in the formula, R1 is a bivalent 
aliphatic hydrocarbon) 

(II) -0-R2-0- (in the formula, R2 is a bivalent 
aliphatic hydrocarbon) 

(III) -OC-R3-CO- (in the formula, R3 is a direct 
bond or a bivalent aliphatic hydrocarbon) 



[CLAIMS] 
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[CLAIM 1] 

Disintegratable_film-coated_granular_fertilizer 
wherein the surface of a granular fertilizer is 
coated with the disintegratable_film which uses 
an active ingredient the aliphatic polyester resin 
of a average molecular weight 10,000-300,000 
which consists of 0.02-30 mol% of the 
aliphatic hydroxycarboxyiic-acid units 
expressed with the following (I) formula, 35- 
49.99 mol% of the aliphatic diol units expressed 
with the following (II) formula, 35-49.99 mol% of 
the aliphatic dicarboxylic-acid units expressed 
with the following (III) formula, is coated with the 
disintegratable_film which uses an active 
ingredient the aliphatic polyester resin of a 
average molecular weight 10,000-300,000 
which consists of. 

[COMPOUND 1] 

(I) -0-R1-CO- (in the formula, R1 is a bivalent 
aliphatic hydrocarbon) 

(II) -0-R2-0- (in the formula, R2 is a bivalent 
aliphatic hydrocarbon) 

(III) -OC-R3-CO- (in the formula, R3 is a direct 
coupling or a bivalent aliphatic hydrocarbon) 
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[CLAIM 2] 

Adisintegratable_film-coated_granular_fertilizer 
of Claim 1, in which -R2- in the above- 
mentioned (II) formula is -(CH2) n- (n is the 
integer of 2-10), or a bivalent alicyclic 
hydrocarbon group. 

-R3- in the above-mentioned (III) formula is - 
(CH2) m- (m is the integer of 0-10). 



[CLAIM 3] 

A disintegratable_film coated fertilizer of Claim 
1 or 2, in which the aliphatic hydroxycarboxylic- 
acid unit of the above-mentioned (I) formula is 
expressed with the following expression. 



lit 2} 



[COMPOUND 2] 



■O-CH-COO- 

I (IV) 
C 4 Hj»+i 



2 (a expresses 0 or an integer of 1-20 here) 
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[CLAIM 4] 

A disintegratable_film-coated_granular_fertilizer 
of the Claim 1 or 3 which usees an active 
ingredient the aliphatic polyester resin, in which 
the unit of (I) formula originates in lactic acid. 
The unit of (II) formula originates in 1,4- 
butanediol. The unit of (III) formula originates in 
the mixture of a succinic acid or a succinic acid, 
and adipic acid. 
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[CLAIM 5] 

Adisintegratable_film-coated_granular_fertilizer 
of the Claim 1-4, in which the aliphatic polyester 
resin is the aliphatic polyester resin obtained by 
co-polymerizing an aliphatic diol and ah 
aliphatic dicarboxylic acid or its derivative, and 
0.04-60-mol aliphatic hydroxycarboxylic acid to 
100 mols of aliphatic dicarboxylic-acid 
components in the presence of a catalyst which 
consists of a germanium compound. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



[TECHNICAL FIELD] 

This invention relates to the granuiar fertilizer 
coated with a disintegratable_film. 
Furthermore in detail, this invention relates to 
the coated granular fertilizer in which the 
aliphatic polyester component in a film receives 
microorganisms decomposition, and a film 
disintegrates while the elution control of the 
fertilizer component is made under the ground. 



[0 0 0 2] 
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[A PRIOR ART and its problem] 

In order to control physically the elution of the 
fertilizer component which is given into the 
ground, examination which coats the surface of 
a granular fertilizer with the film containing 
dissolution-rate regulator has been 
implemented widely. 
Particularly, the manufacturing method of a 
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coated fertilizer using the polyolefin resin as a 
film material disclosed in Unexamined 
Japanese Patent 50-99,858, Japanese Patent 
Publication No. 60-3,040, and Japanese Patent 
Publication No. 60-37,074, has led to utilization. 
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[0003] 

However, the voice which is anxious about the 
environmental load by the non-disintegration of 
a film is going up in recent years. 

Then, disintegratable providing of the film by 
the photolysis was proposed by using an 
ethylene * carbon-monoxide copolymer 
(Japanese Patent Publication No. 2-23,516) or 
an ethylene * vinyl-acetate * carbon-monoxide 
copolymer (Japanese Patent Publication No. 2- 
23,515). 

However since the mechanism does not 
effect under the ground, there was no 
substantial effect. 



[0004] 

Moreover, in Unexamined-Japanese-Patent 7- 
315,976, the coated fertilizer coated with the 
film which uses an active ingredient aliphatic 
polyester which consists of an aliphatic 
dicarboxylic acid and a glycol component is 
proposed. Usually in order to obtain such 
aliphatic polyester, de- glycol reaction must be 
performed to a long time under high 
temperature and a high vacuum. In aliphatic 
polyester obtained, a coloring and a 
manufacturing cost are high. There was a 
problem of the above. 

Furthermore it is possible to control 
biodegradation velocity and an elution control 
by selecting a dicarboxylic acid or glycol with 
aliphatic polyester which consists of a 
dicarboxylic acid and glycol. 

However, when considering in fact 
performance as resins, such as a heat-resisting 
property and mechanical characteristics, it 
cannot but be said that the dicarboxylic acid and 
the glycol which can be used are limited 
naturally. 
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For example, in the ethylene-glycol * adipic- 
acid copolycondensation object shown in the 
Example of Unexamined-Japanese-Patent 7- 
315,976, and a propylene-glycol * succinic-acid 
copolymer,, a melting point is respectively as low 
as 63 degrees-Celsius and 43 degrees-Celsius. 
Therefore, if it is a summer, it is the temperature 
to which fusion may happen in the distribution 
step of a fertilizer. 

There is a problem at the point of heat 
resistance. 

Moreover, fusion of resins happens at the 
time of fertilizer coating. 
A fluidity aggravates. 

There was a problem on manufacture. 

The disintegratable_film- 
coated_granular_fertilizer by which the 
conventional proposal is made has not led to 
utilization in respect of performance or price. 
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[PROBLEM ADDRESSED] 

Objective of the invention is to provide the 
disintegratable_film-coated_granular_fertilizer 
with a favorable elution control in which the film 
disintegrates under the ground and there are no 
worries about the environmental pollution by the 
film substantially. 
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[SOLUTION OF THE INVENTION] 

Above problem, is solved by a 
disintegratable_film-coated_granular_fertilizer 
in which the surface of a granular fertilizer is 
coated with the disintegratable_film which uses 
an active ingredient the aliphatic polyester resin 
which consists of 0.02-30 mol% of the 
aliphatic hydroxycarboxylic-acid units 
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expressed with the following (I) formula, 35- 
49.99 mol% of the aliphatic diol units expressed 
with the following (II) formula, and 35-49.99 
mol% of the aliphatic dicarboxylic-acid units 
expressed with the following (III) formula. 
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[COMPOUND 3] 

(I) -0-R1-CO- (in the formula, R1 is a bivalent 
aliphatic hydrocarbon) 

(II) -0-R2-0- (in the formula, R2 is a bivalent 
aliphatic hydrocarbon) 

(III) -OC-R3-CO- (in the formula, R3 is a direct 
coupling or a bivalent aliphatic hydrocarbon) 



[0 0 0 8] 
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[0008] 

Hereafter, this invention is demonstrated even 
in detail. 

This invention uses aliphatic polyester of 
biodegradability as an active ingredient of a 
film. 

It is characterized by the above-mentioned. 
This aliphatic polyester makes essential the 
component expressed with an above (l)-(lll) 
formula. 

And a average molecular weight is 10,000- 
300,000. 

As for the polyester resin used to this 
invention, By co-polymerizing aliphatic 
hydroxycarboxylic acid in aliphatic polyester 
which consists of a diol and a dicarboxylic acid, 
a rate of polymerization can be increased 
greatly. Very preferable from the point of a 
manufacturing cost. 

Moreover of course, biodegradation velocity 
and an elution control are controllable by 
selecting a dicarboxylic acid and an aliphatic 
diol. 
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However, by further changing the kind and 
the quantity of an aliphatic hydroxycarboxylic- 
acid component, wider control of the 
biodegradation velocity and elution 
characteristics depending on the application 
can be performed, maintaining a mechanical 
and thermal physical property. 



[0009] 

As the aliphatic hydroxycarboxylic acid which 
corresponds per aliphatic hydroxycarboxylic 
acid of the above (I) formula in this invention, 
If it is the aliphatic compound which has one 
hydroxyl group and a carboxylic-acid group in 
the molecular, it will not be limited particularly, 
the thing expressed with a formula HO-R1- 
COOH, (R1 is a bivalent aliphatic hydrocarbon 
in the formula), and derivatives, such as the 
lower alkyl ester, intramolecular ester, are said. 
Furthermore, the aliphatic hydroxycarboxylic 
acid shown with the formula corresponding to 
the above-mentioned (IV) formula, 



[0010] 



[COMPOUND 4] 



HO-CH-COOH 
I 



[0011] 

attOSfcfil ~2 0. 
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[0011] 

(In the formula, a is 0 or the integer of 1-20, 
preferably 0 or 1-5) 

is especially preferable at the point that a 
rate-of-polymerization increase effect observes. 
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Specifically, lactic acid, glycolic acid, a 2- 
hydroxy- n-butyric acid, 2-hydroxy caproic acid, 
a 2-hydroxy- 3,3- dimethyl butyric acid, 2- 
hydroxy- 3-methyl butyric acid, 2-hydroxy iso 
caproic acids, or these mixtures are mentioned. 

When these optical isomers exist, any of a D- 
form, a L-form, and a racemic body are 
sufficient. As a form, solid, a liquid, or aqueous 
solution is sufficient. 

Furthermore, intramolecular ester effected as 
aliphatic hydroxycarboxylic acid in the reaction 
mixture, a lower alkyl ester, and an oligomer are 
sufficient. 

Lactic acid in which the increase of a rate of 
polymerization is particularly notable, and which 
is easy to obtain is especially preferable. 

These can also be used alone or in 
combination. 
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[0012] 

It is not limited particularly as an aliphatic diol 
which corresponds per aliphatic diol of the 
above (II) formula in this invention. 
However, the thing is shown with a formula, 
HO-R2-OH (in the formula, R2 is a bivalent 
aliphatic hydrocarbon. Preferably, it is -(CH2) 
n-. wherein a polymethylene whose n is the 
integer of 2-10, preferably the integer of 2-6. or 
it is a bivalent alicyclic hydrocarbon group with a 
carbon number 3-10, preferably 4-6) is said. 
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As the example, an ethylene glycol, 1,3- 
propanediol, 1,4- butanediol, a 1,5-pentanediol, 
1,6- hexanediol, 1,4- cyclohexanediol, and 1,4- 
cyclohexane dimethanol are mentioned 
suitably. 

From the surface of the physical property of 
aliphatic polyester obtained, it is preferable that 
it is particularly 1,4- butanediol. 

These can also be used alone or in 
combination. 



[0014] 

As the aliphatic dicarboxylic acid which 
corresponds per aliphatic dicarboxylic acid of an 
above (III) formula, hat is expressed with a 
formula, HOOC-R3-COOH, (R3 expressed with 
a direct bond or a bivalent aliphatic hydrocarbon 
in the formula. Preferably, it is -(CH2) m-. 
Wherein m is the integer of 0-10, preferably the 
integer of 0-6) is said. 

As the example, an oxalic acid, a succinic 
acid, glutaric acid, adipic acid, a sebacic acid, 
and a dodecane diacid are mentioned. 

Or acid anhydrides, such as lower-alcohol 
ester, such as the dimethyl ester, succinic 
anhydride, and an adipic acid anhydride, or 
these mixtures are used. 

The succinic acid from the surface of the 
physical property of the copolymer obtained, 
succinic anhydride, adipic acid, adipic acid 
anhydrides, and those mixtures are especially 
preferable. 

When adipic acid is used together to a 
succinic acid, the improvement in the 
decomposition velocity of the polyester resin 
obtained observes. It is especially preferable. 
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[0015] 

The well known technique can do manufacture 
of high-molecular-weight aliphatic polyester of 
this invention which consists of an aliphatic diol, 
an aliphatic carboxylic acid, and a small amount 
of aliphatic hydroxycarboxylic acid. 

Polymerization reaction at the time of 
producing this polyester can set up the suitable 
conditions conventionally adopted. It does not 
limit particularly. 

An aliphatic diol reacts in equivalent mol 
substantially to 100 mols of dicarboxylic acids. 
However, generally, since there is distillation in 
reaction, 1-50 mol, preferably 5-30 mols in 
excess is used. 



[0016] 

Any of D-form, L-form, and racemic body are 
sufficient as the aliphatic hydroxycarboxylic acid 
used to this invention. It is not limited to 
particularly a form. 

Moreover, the quantity of ihe aliphatic 
hydroxycarboxylic acid of a co-polymerization 
component has 0.04-60 preferable mols to an 
aliphatic dicarboxylic acid or 100 mols of its 
derivatives. 

An addition effect does not appear in 0.04 
mols or less. Aliphatic polyester of the with a 
average molecular weight of 10,000 or more 
high molecular weight which has the strength 
which can be coated becomes difficult to get. A 
heat-resisting property and mechanical 
characteristics are inadequate in it being 
excessive. 

Preferably, it is 1-30 mols, more preferably 3- 
10 mols. 

The addition stage * method of 
hydroxycarboxylic acid will not be limited 
particularly if it is before a polycondensation 
reaction. For example, (1) the method of adding 
a catalyst in the condition of dissolving 
beforehand the aliphatic hydroxycarboxylic-acid 
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solution, and (2) The method added at the 
same time it adds a catalyst at the time of a 
raw-material preparation, are mentioned. 



[0017] 

The aliphatic polyester copolymer of this 
invention is produced in the presence of a 
catalyst which preferably consists of a 
germanium compound. 

It does not limit particularly as a germanium 
compound. Organic germanium compounds, 
such as a germanium oxide and tetra alkoxy 
germanium, and inorganic germanium 
compounds, such as chlorinated germanium, 
are mentioned. 

From price, availability, etc., a germanium 
oxide, tetra ethoxy germanium, tetra butoxy 
germanium, etc. are preferable. 



[0018] 

The amount of this catalyst used is 0.001-3 
weight%, more preferably 0.005-1.5 weight% 
with respect to monomer amount to use. 

The addition stage of a catalyst will not be 
limited particularly if it is before 
polycondensation. 

However, it may add at the time of a raw- 
material preparation. It may add at the time of 
pressure-reduction start. 

It adds simultaneously with aliphatic 
hydroxycarboxylic acid, such as lactic acid, at 
the time of a raw-material preparation. Or a 
catalyst is dissolved in aliphatic 
hydroxycarboxylic-acid aqueous solution, and it 
adds. 

These are especially preferable. 

Moreover combined use of another catalyst 
after using a germanium catalyst does not 
interfere. 

[0019] 

Manufacture of aliphatic polyester will not be 
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limited particularly if it is the conditions which 
produce usual polyester. 
However, it is good that temperature selects 
in, 150-260 degrees-Celsius (preferably 180- 
230 degrees-Celsius) range. 

As for the polymerization time, it is good to 
select in 2 hours or more, preferably 4-15 hours. 

Moreover as for the degree of pressure 
reduction at the time of a polycondensation 
reaction, it is good to select by 10 or less 
mmHg, more preferably 2 or less mmHg. 
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[0020] 

As for the composition ratio of the polyester 
resin of this invention, it is necessary that the 
molar ratio of the aliphatic diol unit of (I I) formula 
and the aliphatic dicarboxylic-acid unit of a 
formula (III) is substantially equal. 
As for the aliphatic diol unit and aliphatic 
dicarboxylic-acid unit, it is good to select each in 
35-49.99 mol%, preferably 40-49.75 mol%, 
more preferably the range of 45-49.5 mol%. 

Moreover, as for the aliphatic 
hydrcxycarboxylic-acid unit of (I) formula, 
selecting in 0.02-30 mol% is good. 

Mechanical characteristics is inadequate if 
aliphatic hydroxycarboxylic acid exceeds 30 
mol%. 

A favorable film is not obtained. 

Moreover if it is 0.02 mol% or less, an 
addition effect will not appear. Polyester of high 
molecular weight to which coating of a fertilizer 
is made is not obtained. 

The range of 0.5-20 mol%, more preferably 
1-10 mol% is desirable in the above range. 
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Moreover, the average molecular weight of the 
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aliphatic polyester copolymer of this invention is 
10,000-300,000, preferably 30,000-300,000. 

Moreover unless this effect of the invention is 
impaired, another co-polymerization component 
can be introduced to the aliphatic polyester 
copolymer of this invention. 

As another co-polymerization component, for 
example, polyfunctional components, such as 
the polyhydric alcohol of Afunctional or four 
organic functions, multivalent hydroxycarboxylic 
acid, and a multivalent carboxylic acid, are 
preferable from the physical property of 
polyester to be obtained. 

As a trifunctional polyhydric-alcohol 
component, a trimethylol propane, glycerol, or 
its anhydride is typical. 

As a polyhydric alcohol of four organic 
functions, the pentaerythritol is typical. 

Trifunctional hydroxycarboxylic acid has 
advantageous malic acid practically. 

As hydroxycarboxylic acid of four organic 
functions, a citric acid and tartaric acid are 
practical from the place which commercial 
goods can acquire easily and inexpensively. 
As a trifunctional multivalent carboxylic acid, 
anhydrous trimellitic acid, a trimesic acid, and a 
propane tricarboxyiic acid are mentioned. 

As a multivalent carboxylic acid of four 
organic functions, a pyromellitic acid, a 
benzophenone tetracarboxylic-acid anhydride, 
a cyclopentane tetracarboxylic-acid anhydride, 
etc. are mentioned. 

When optical isomers exist in these, any of 
D-form, L-form, and racemic body are sufficient. 



[0022] 

The malic acid from the physical property of 
aliphatic polyester obtained, a trimethylol 
propane, and glycerol are especially preferable. 
The using ratio of a polyfunctional component 
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is 0.001 mols -5 mols or less (preferably 0.01 
mols -2.5 mols, more preferable 0.1 mols -1.0 
mols) to 100 mols of aliphatic dicarboxylic acids 
in total. 

If a polyfunctional component is fewer than 
0.001 mols, an addition effect will not appear. If 
more than 5 mols, possibility of gelatinizing in 
reaction will increase. 
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[0023] 

Moreover, according to a conventional method, 
a nucleus agent, a lubricating agent, a coloring 
agent, mold releasing agent, an antioxidant, an 
inorganic filler, an organic filler, a UV stabilizer, 
a pigment, an antistatic agent, a fluorescence 
agent, another polymer, etc. can be responded 
necessary, and can be added to to an aliphatic 
polyester resin. 

The disintegration of a film can be enhanced, 
while making the elution control of the fertilizer 
like the conventional resin coated fertilizer using 
various additives, when using such a polyester 
resin as a coating material of a granular 
fertilizer. 
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[0024] 

Addition of resins : Aliphatic polyester used by 
this invention has high price compared with the 
general-purpose resin used by the conventional 
coated fertilizer. A moisture permeability is high. 
It is preferable to mix and use the conventional 
general-purpose resin etc. by considering an 
economical-efficiency * elution control and 
disintegration. 

When considering economical efficiency, the 
one where the addition ratio of a polyester resin 
is lower is preferable. 

If an elution control is considered, when 
particularly an elution control period will include 
a long time, the one where an addition ratio is 
lower is preferable. 

When considering disintegration and the 
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other film component mixed is non- 
disintegration, the effect of the one where an 
addition ratio is higher is high. 
When considering these, the addition ratio of 
this aliphatic polyester in the film of a fertilizer is 
in the range of 100% - 1%, preferably 90% - 
10%, more preferably 80% - 20%. 
(All are weight % s) 
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[0025] 

Particularly the kind of resins mixed by this 
invention is not limited. 

However, for example, the one or more kinds 
selected out of the resins, such as 
polyvinylidene chloride, a polyolefin, rubber, an 
ethylene * vinyl-acetate copolymer, polystyrene, 
a polymethyl methacrylate, an ethylene * 
carbon-monoxide copolymer, an ethylene * 
vinyl-acetate * carbon-monoxide copolymer, an 
ethylene * ethylacrylate copolymer, an ethylene 
* methacrylic-acid copolymer, a 3-hydro oxy- 3- 
alkyl propionic acid, poly- 2-hydro oxy- 2-alkyl 
acetic acid and a paraffin, hardened oil, a solid 
fatty acid, and low molecular resinoids, such as 
metal oil, a yellow bees wax, a Japan taiiow, a 
petroleum resin, and rosin can be added. 

Particularly, the polyolefins which has 
favorable compatibility with this aliphatic 
polyester, and enhance the elution inhibition 
property of a film is preferable. 

There is particularly no limitation in an 
addition ratio. 

However as mentioned above, since 
polyolefins are generally stable under the 
ground, a small amount is preferable. 

Moreover, it is preferable to increase the 
additional amount of the favorable polyolefins of 
elution inhibition property to lengthen. 

Moreover, another biodegradable resin may 
be added. 
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[0026] 

Addition of a surfactant : Particularly limitation is 
not made the kind of surfactant used by this 
invention. 

However, if the surfactant which adapts with 
the lipophilic hydrophilicity of a film is used in 
order to speed up a dissolution rate, the 
dispersibility and the moisture permeability 
within a film will increase. 

The above-mentioned effect is more 
expectable. 

Moreover, naturally in connection with the 
increase in an additional amount, a dissolution 
rate becomes large. 

Addition of a filler : Particularly the fine 
particle as a filler used by this invention is not 
limited. 

However, thing with which itself makes 
decomposition * deterioration etc. is more 
preferable. 

For example, since an organic filler in 
particular a urea aldehyde condensate and 
natural product is decomposed gradually by 
microorganisms or chemical change, the 
collapse of a film is promoted. It is preferable. 

The additional amount is a degree which 
does not impair an elution control. 

Moreover, also an inorganic filler, the thing 
decomposed gradually by microorganisms or 
chemical change is similar. 

That which does not receive a change among 
the inorganic fillers, is useful as an extender, 
when it is inexpensive. 

If the additional amount is too much, the film 
strength reduces extremely. The elution control 
reduces. 

Also any filler, the particle diameter (for 
example, 1/2 (below) of a film thickness) which 
does not obstruct the continuity of a film is 
suitable. 
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Moreover, agricultural materials, such as 
another fertilizer component * agrochemical * 
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plant bioactive substance, may be mixed in a 
film. 

There is particularly no limitation in the 
dispersed position in the film of those materials. 

As coating structure, in order to enhance an 
elution control, this aliphatic polyester may be 
biased at the outer side or inner side of a film. 

Particularly the granular fertilizer used to this 
invention is not limited. 

However, urea which has a high fertilizer 
component and shows notably fertilizer effect is 
especially preferable from the viewpoint of an 
elution control. 

Moreover, if compound type slow-release 
fertilizers, such as the iso butylidene diurea 
which has an elution control in the fertilizer 
itself, are used, even various elution controls 
will be obtained. It is preferable. 



[0028] 

Particularly the coverage of this invention 
fertilizer is not limited. An economical-efficiency 
* elution control and disintegration are 
considered, and it selects suitably. 

In order to enhance economical efficiency, it 
is advantageous if a coverage is low. 

In order to enhance an elution control, the 
one where a coverage is higher is 
advantageous. 

In order to enhance film disintegration, the 
one where a coverage is lower is advantageous 
so that the amount of absolute of a un- 
disintegratable component may reduce. 
When considering these, a film component is in 
the range of 4-30%, preferably 6-20%, more 
preferably 8-15% by weight with respect to the 
weight of the fertilizer to be coated. 

Particularly the coating method of this 
invention is not limited. 

However, if the coating material used is 
dissolved or dispersed to a solvent and it dries 
after spraying in a fertilizer, homogeneous 
coating property will become higher. It is 
preferable. 

What is sufficient is just for the solvent used 
to dissolve or disperse a coating material. 
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[Example] 

Hereafter, an Example specifically 
demonstrates this invention. 

However, this invention is not limited to these 
Examples, unless the essential point is 
exceeded. 

In addition, the characteristics value in the 
following examples was measured by the 
following method. 
(D 

average molecular weight (Mn); It measured 
by GPC method. 

A sample is dissolved in chloroform. Using 
GPC HLC-8020 made in the Tosoh Corp. 
company, it measured by polystyrene 
conversion. 

The column used PLgel-10 micro— MIX. 
(2) 

Polymer composition; 

The composition was calculated by the area 
ratio of the spectrum obtained by 1H-NMR 
method. 

(3) 

Thermal property; 

The melting point was calculated by DSC 
method (it measures under nitrogen by 
temperature-increase-rate 1 6 degrees- 
Celsius/min). 
Production of a resin 
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[Example 1] 

In a 30-liter reaction container equipped with a 
stirring apparatus, a nitrogen inlet tube, a 
heating apparatus, the thermometer, and an 
adjuvant addition mouth, succinic acid 13.7kg, 
1,4- butanediol 11.6 liter, and 0.67kg of 90% 
DL lactic-acid aqueous solution to dissolve a 
germanium oxide in an amount of 1weight% 
beforehand were prepared. 
Nitrogen gas is introduced the container 
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contents while stirring. 

It raises temperature to nitrogen gas 

atmosphere 180 degrees-Celsius. 

After making 30 minutes react at this 

temperature, it raises temperature to 220 

degrees-Celsius. 

It was made to react for 15 minutes. 
Then, temperature is made into 230 degrees- 
Celsius. 

In under reduced pressure of 0.5 mmHg, 
polymerization was done for 2 hours. 

Mn of obtained polyester (A1 ) was 65,900. 

Moreover the melting point was 108 degrees- 
Celsius. 

Furthermore, the polymer composition by 1 H- 
NMR was 3.2 mol% of lactic-acid units. It was 
48.2 mol% of succinic-acid units. It was 48.7 
mol% of 1 ,4- butanediol units. 
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[Example 2] 

In a 300 ml reaction container equipped with a 
stirring apparatus, the nitrogen inlet tube, the 
heating apparatus, the thermometer, and the 
adjuvant addition mouth, succinic acid 118.1g, 
1,4- butanediol 99.1 g, 6.3g of 90% DL lactic- 
acid aqueous solution to dissolve a germanium 
oxide in an amount of 1weight% beforehand, 
and 0.2g of the super talc SG95 as a nucleus 
agent were prepared. 

Nitrogen gas is introduced the container 
contents while stirring. 

After making 30 minutes react by 180 degrees- 
Celsius, it raises temperature to 220 degrees- 
Celsius. 

It was made to react for 30 minutes. 
Then, temperature is made into 220 degrees- 
Celsius. 

In under reduced pressure of 0.5 mmHg, 
polymerization was done for 4 hours. 

Mn of obtained polyester (A2) was 66,800. 

Moreover the melting point was 108 degrees- 
Celsius. 

Furthermore, the polymer composition by 1 H- 
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NMR was 3.1 mol% of lactic-acid units. It was 
48.0 mol% of succinic-acid units. It was 48.9 
mol% of 1,4- butanediol units. 
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[Example 3] 

In the same reaction container as having used 
in Example 2, succinic acid 112.2g, adipic 
acid 7.3g, 1,4- butanediol 103.1g, and 6.3g 
of 90% DL lactic-acid aqueous solution to 
dissolve a germanium oxide in an amount of 
1weight% beforehand were prepared. 
Nitrogen gas is introduced the container 
contents while stirring. 

After making 30 minutes react by 180 degrees- 
Celsius, it raises temperature to 220 degrees- 
Celsius. 

It was made to react for 30 minutes. 
Temperature is succeedingly made into 220 
degrees-Celsius. 

In under reduced pressure of 0.5 mmHg, 
polymerization was done for 4 hours. 

Mn of obtained polyester (A3) was 72,300. 

Moreover the melting point was 105 degrees- 
Celsius. 

Furthermore, the polymer composition by 1H- 
NMR was 4.0 mol% of lactic-acid units. It was 
45.1 mol% of succinic-acid units. It was 2.7 
mol% of adipic-acid units. It was 48.2 mol% of 
1,4- butanediol units. 
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dissolve a germanium oxide in an amount of 
1weight% beforehand were prepared. 
Nitrogen gas is introduced the container 
contents while stirring. 

After making 30 minutes react by 180 degrees- 
Celsius, it raises temperature to 220 degrees : 
Celsius. 

It was made to react for 30 minutes. 
Temperature is succeedingly made into 220 
degrees-Celsius. 

In under reduced pressure of 0.5 mmHg, 
polymerization was done for 4 hours. 

Mn of obtained polyester (A4) was 72,800. 

Moreover the melting point was 100 degrees- 
Celsius. 

Furthermore, the polymer composition by 1H- 
NMR was 3.3 mol% of lactic-acid units. It was 
43.4 mol% of succinic-acid units. It was 4.8 
mol% of adipic-acid units. It was 48.6 mol% of 
1,4- butanediol units. 
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[Example 5] 

In the same reaction container as having used 
in Example 1, succinic acid 11.6kg, adipic 
acid 2.6kg, 1,4- butanediol 12.0 liter, and 
0.67kg of 90% DL lactic-acid aqueous solution 
to dissolve a germanium oxide in an amount of 
1weight% beforehand were prepared. 
Nitrogen gas is introduced the container 
contents while stirring. 

It raises temperature to nitrogen gas 

atmosphere 180 degrees-Celsius. 

After making 30 minutes react at this 

temperature, it raises temperature to 220 

degrees-Celsius. 

It was made to react for 15 minutes. 
Temperature is succeedingly made into 230 
degrees-Celsius. 

In under reduced pressure of 0.5 mmHg, 
polymerization was done for 2 hours. 
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Mn of obtained polyester (A5) was 68,200. 
Moreover the melting point was 95 degrees- 
Celsius. 

Furthermore, the polymer composition by 1 H- 
NMR was 2.8 mol% of lactic-acid units. It was 
40.8 mol% of succinic-acid units. It was 7.5 
mol% of adipic-acid units. It was 48.9 mol% of 
1,4- butanediol units. 
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[Example 6] 

In the same reaction container as having used 
in Example 2, succinic acid 118. 1g, 1,4- 
butanediol 99.1g, 0.4g of DL malic acid, and 
6.3g of 90% DL lactic-acid aqueous solution to 
dissolve a germanium oxide in an amount of 
1weight% beforehand were prepared. . 
Nitrogen gas is introduced the container 
contents while stirring. 

After making 30 minutes react by 180 degrees- 
Celsius, it raises temperature to 220 degrees- 
Celsius. 

It was made to react for 30 minutes. 
Temperature is succeedingly made into 220 
degrees-Celsius. 

In under reduced pressure of 0.5 mmHg, 
polymerization was done for 4 hours. 

Mn of obtained polyester (A6) was 73,400. 

Moreover the melting point was 110 degrees- 
Celsius. 
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[Example 7] 

In the same reaction container as having used 
in Example 2, succinic acid 118.1g. It is 1,4- 
butanediol 103. 1g. 6.3g of 90% DL lactic-acid 
aqueous solution to make dissolve a 
germanium oxide in which 1weight% 
beforehand, and 5.7g of (epsilon)- 
caprolactones were prepared. 
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Nitrogen gas is introduced the container 
contents while stirring. 

After making 30 minutes react by 180 degrees- 
Celsius, it raises temperature to 220 degrees- 
Celsius. 

It was made to react for 30 minutes. 
Temperature is succeedingly made into 220 
degrees-Celsius. 

In under reduced pressure of 0.5 mmHg, 
polymerization was done for 4 hours. 

Mn of obtained polyester (A7) was 69,700. 

Moreover the melting point was 107 degrees- 
Celsius. 

Furthermore, the polymer composition by 1 H- 
NMR was 3.3 mol% of lactic-acid units. It was 
45.7 mol% of succinic-acid units. It was 47.6 
mol% of 1,4- butanediol units. It was 2.7 mol% 
of 6- hydroxy caproic-acid units. 
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[Example 8] 

in the same reaction container as having used 
in Example 2, succinic acid 118.1g, ethylene 
glycol 68.3g, and 6.3g of 90% DL lactic-acid 
aqueous solution to dissolve a germanium 
oxide in which 1weight% beforehand were 
prepared. 

Nitrogen gas is introduced the container 
contents while stirring. 

After making 30 minutes react by 1 80 degrees- 
Celsius, it raises temperature to 220 degrees- 
Celsius. 

It was made to react for 30 minutes. 
Temperature is succeedingly made into 220 
degrees-Celsius. 

In under reduced pressure of 0.5 mmHg, 
polymerization was done for 4 hours. 

Mn of obtained polyester (A8) was 42,300. 

Moreover the melting point was 103 degrees- 
Celsius. 

Furthermore, the polymer composition by 1 H- 
NMR was 3.1 mol% of lactic-acid units. It was 
48.0 mol% of succinic-acid units. It was 48.9 
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[A biodegradable test of aliphatic polyester] 

Test material : 8 sorts of aliphatic polyester 
obtained in the examples 1-8. 

Polyethylene (d= 0.918, MFR=22) was used 
as a control. 

Pretreatment : It makes film by the pressure 
press (2 2 cms * cm*300 micrometer, about 130 
mg). 

under-ground embedding test method; 
Test soil : Kuroboku soil (it collects from a 
Mitsubishi-Chemical experiment field) 
Moisture : 65% of a maximum water capacity 
Humidity control every 1 week. 
Temperature etc. : Constant at 30 degrees- 
Celsius in a dark-place still-standing. 
Sampling method : It is a film a pulling-out evry 
one month after soil embedding. It re-embeds 
after evaluation. 

The number of repetition : 2 for each one type. 

Evaluation item : The gravimetry was made 
and it calculated weight persistence according 
to the following formula. 
Weight persistence (%)=WA/Wo*100 
Wo: weight before embedding 
WA: The time weight of a pulling out 
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The result was shown in Figure 1. 

From Figure 1, Aliphatic polyester of this 
invention has a decomposability with weight 
percentage-reduction, in_other_words 
decomposition ratio in 3 months, as wide as 
about 5-40%. 

Below, coating examination was implemented 
about A1 whose decomposition ratio was the 
minimum, and A5 which was the maximum. 
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[Example 9] 

(i) Manufacture of a coated fertilizer 

1kg of urea grains with a particle diameter of 2- 
4 mm is coated with 2kg (concentration of 5 
w/w%) of the trichloroethylene solutions of the 
resin of the following composition, using a 
spouted-bed -type coating device (Figure 3), 
at an air-temperature 100 degrees-Celsius and 
an air-quantity 120m 3/hour. 

The granular fertilizer of 10% of coverages 
(pair urea) was obtained. 
Film composition : PE/A1=5/5, 8/2 
(Weight) PE/A5=5/5, 8/2 
PE=10 (Comparative Example) 
A1 and A5 are aliphatic polyester obtained by 
the above manufacture example. 
PE: Polyethylene (d= 0.918, MFR=22) 

(ii) Elution characteristics evaluation of a coated 
fertilizer (field conditions) 

To the inside of the black soil containing 65% of 
water of a maximum water capacity, the coated 
fertilizer produced by (i) is mixed at a ratio of 
100 mgN/100g dry soil. 

After standing by 25 degrees-Celsius, 
inorganic-state nitrogen is extracted out of soil 
overtime. It assayed. 

In addition, the film compositions of a test 
coated fertilizer are PE/A1=8/2, and PE/A5=8/2. 
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The result was shown in Figure 2. 

Clearly from Figure 2, the dissolution rate of 
the coated fertilizer of this invention will be 
about 50 % or less in 100 days, and sufficient 
elution control observed, 
(iii) A biodegradable test of a coated-fertilizer 
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A 1 mm (phi) hole is opened in each fertilizer. 
It washes in water and pouring urea is started. 
The obtained film was dried and the test film 
was obtained. 

A test film is embedded under the black ground 

which maintained the moisture content to 65% 

of the maximum water capacity, at a ratio of 20 

grains (40-50 mg) / 50g dry soil. 

After standing for 1 month to a dark place by 30 

degrees-Celsius, a film is separated with the 

ground. 

It calculated the weight percentage reduction 
according to the following expression. 

A result is shown in Table 1 . 
Weight persistence (%)=(WO-WB)/Wo*100 
Wo: weight before embedding 
WB: weight after 1 month 
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[Table 1] 
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The change in the weight of aliphatic polyester-based coated fertilizer coating 
film under the ground 

Coating kind, Reduction in weight after one month 
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clearly from the table, the weight percentage 
reduction of the film of the coated fertilizer 
obtained by this invention is clearly high, and is 
excellent in disintegration compared with 
Comparative Example. 
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[EFFECT OF THE INVENTION] 

As described above, the fertilizer of this 
invention coated with the film which uses this 
aliphatic polyester as an active ingredient has a 
high elution control, and its disintegration of a 
film is high. It is the fertilizer which was excellent 
compared with the conventional coated 
fertilizer. 



[BRIEF EXPLANATION OF DRAWINGS] 



[01] [FIGURE 1] 

**Wf^ffl-t" 5JlsJlfrS£zKy ^ lhe fi 9 urs showing the test result of the 

.xT/WftMVii^W^Z^-f- decomposability of aliphatic polyester used to 

kh, this invention. 
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[FIGURE 2] 

The figure showing the field condition elution 
pattern of the coated fertilizer of this invention. 
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[FIGURE 1] 
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Biodegradability of aliphatic polyester film 
Vertical axis: weight residual ratio 
Horizontal axis: Time (month) after embedding 
PE: control 

[i2] [FIGURE 2] 
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The field condition elution pattern of the aliphatic polyester film coated fertilizer 
Vertical axis: cumulative elution ratio 
Horizontal axis: elution time (day) 
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